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METHOD FOR DISPLAYING SWITCH PORT INFORMATION IN A 
NETWORK TOPOLOGY DISPLAY 

CROSS-REFERENCES TO RELATED APPLICATIONS 
This application is related to, and claims priority from, U.S. Provisional 
Patent Application Serial No. 60/228,515, filed August 28, 2000, entitled "METHOD FOR 
DISPLAYING SWITCH PORT INFORMATION IN A NETWORK TOPOLOGY 
DISPLAY," the disclosure of which is hereby incorporated by reference in its entirety. 

BACKGROUND OF THE INVENTION 
The present invention relates to systems and methods for displaying the 

topology of a network, such as a storage area network, and more particularly to systems and 
methods for displaying port information for a switch or other connection device in a network 
topology display. 

Traditionally, network topology displays show only the various nodes 
representing devices that make up the network, and do not show any information about the 
individual ports of a connection device such as a switch, hub, router, or any other connection 
device. In the case of a switch, for example, the links to the switch are all connected directly 
to the node representing the switch. Attempting to display individual information about each 
port of the switch ends up either using a lot of space on the computer display screen or 
making the port representation so small that it is of little value to the user. 

Accordingly it is desirable to provide network topology display systems and 
methods that allow a user to selectively display port information. 

SUMMARY OF THE INVENTION 
The present invention provides systems and methods for showing an optional 

view of network device ports, such as switch ports, and information related to these ports, in 
a network topology display. 

The present invention allows the user to clearly view ports of a connection 
device in the network and to view additional port information, such as the port type and the 
port number, for connected and unconnected ports. In addition, the present invention allows 
the user to toggle between a "show ports" mode and a "hide ports" mode for each connection 
device to view detailed information about the connection device ports or to hide the 
information in order to simplify the display. 
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According to an aspect of the present invention, a computerimplemented 
method is provided for displaying device port information in a network topology display. 
The method typically includes displaying a device node in a network topology display, the 
displayed device node representing a connection device in a network, and the connection 
5 device having one or more connection ports for connecting to one or more devices in the 
network, and displaying one or more connection paths coupled to the displayed device node, 
the connection paths representing connections to the one or more ports of the connection 
device. The method also typically includes selectively expanding the displayed device node 
in response to a user selection, wherein the expanded node includes port information for each 

10 of the one or more ports having a connection to another device in the network. 

According to another aspect of the present invention, a computer4mplemented 
method is provided for displaying device port information in a network topology display. 
The method typically includes displaying a device node in a network topology display, the 
displayed device node representing a connection device in a network, and the connection 

15 device having one or more connection ports for connecting to one or more devices in the 
network, and displaying one or more connection paths coupled to the displayed device node, 
the connection paths representing actual network connections to the one or more ports ofthe 
connection device. The method also typically includes, responsive to a user selection, 
displaying port information for each ofthe one or more ports having an actual connection to 

20 another device in the network. 

According to yet another aspect of the present invention, a computer readable 
medium containing instructions for controlling a computer system to selectively display 
device port information for a connection device in a network topology display is provided, 
the computer-readable medium typically includes instructions for displaying a device node in 

25 a network topology display, the displayed device node representing a connection device in a 
network, the connection device having one or more connection ports for connecting to one or 
more devices in the network, and displaying one or more connection paths coupled to the 
displayed device node, the connection paths representing actual network connections to the 
one or more ports ofthe connection device. The computer-readable medium also typically 

30 includes, responsive to a user selection, displaying port information for each of the one or 
more ports having an actual connection to another device in the network. 

Reference to the remaining portions of the specification, including the 
drawings and claims, will realize other features and advantages of the present invention. 
Further features and advantages of the present invention, as well as the structure and 
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operation of various embodiments of the present invention, are described in detail below with 
respect to the accompanying drawings. In the drawings, like reference numbers indicate 
identical or functionally similar elements. 

5 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 illustrates an exemplary display system for implementing a network 

topology display according to the present invention; 

Figure 2 illustrates an example of a network topology display including a 

switch node; 

10 Figure 3 illustrates an example of a pop-up window including a "show ports" 

option according to an embodiment of the present invention; and 

Figure 4 illustrates an example of a port information display for a switch node 
and an example of a pop-up window including a "hide ports" option according to an 
embodiment of the present invention. 

15 

DESCRIPTION OF THE SPECIFIC EMBODIMENTS 
Figure 1 illustrates an exemplary display system 10 suitable for implementing 

a network topology display according to the present invention. Display system 10 includes 

client device 20, coupled to, or including display device 30 and user interface device 40. 

20 Client device 20 could be a desktop personal computer, workstation, laptop computer, or any 
other computing device including components capable of interfacing directly or indirectly 
with the desired network(s) 50 for which a topology display is desired. Network50 can be a 
storage area network (SAN), such as a Fibre-channel-based or SCSI-based SAN, or any other 
type of network. Each client 20 typically runs an application program allowing a user of 

25 client 20 to analyze the topology of the network(s) as will be discussed in more detail below. 
Each client device 20 also typically includes one or more user interface devices 40, such as a 
keyboard, a mouse, touchscreen, pen or the like, for interacting with a graphical user interface 
(GUI) provided by the application program on a display device 30. In general, display device 
30 is any device capable of rendering a topology display of the network(s) 50 including, for 

30 example, a monitor screen, LCD display, printer, etc. 

The application program typically includes computer code run using a central 
processing unit such as an Intel Pentium processor or the like. Computer code for operating 
and configuring client 20 as described herein is preferably stored on a hard disk, but the 
entire program code, or portions thereof, may also be stored in any other memory device such 
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as a ROM or RAM, or provided on any media capable of storing program code, such as a 
compact disk (CD) medium, a floppy disk, or the like. Additionally, the entire program code, 
or portions thereof may be downloaded from a software source to client 20 over the Internet 
as is well known, or transmitted over any other conventional network connection as is well 
5 known, e.g., extranet, VPN, LAN, etc., using any communication medium and protocols 

(e.g., TCP/IP, HTTP, HTTPS, Ethernet, etc.) as are well known. Additionally, portions of the 
program code may be downloaded or provided to client device 20 and executed on client 
device 20. In one embodiment, portions of the program code are executed simultaneously at 
different locations (e.g., one or more clients 20 are connected to one or more servers) and the 

10 communication between the different parts is transmitted over the Internet or other network 
connection/medium. 

Figure 2 illustrates a portion of a network topology display according to the 
present invention. In Figure 2, screen display 100 includes multiple interconnected nodes. 
Nodes include any type of network device or network communication device, such as 

15 network hubs, servers, switches, client computers, routers, etc., or any group of 

interconnected devices. As shown in Figure 2, for example, loop group node 140 represents 
one or more network devices interconnected over a network communication loop, e.g., a 
Fibre-channel FC-AL loop or other loop or network medium. Loop group node 140 is 
displayed as a single node rather than as the separate individual device nodes making up the 

20 loop group node to simplify the display for the viewer. Similarly, each of displayed switch 
group nodes 110, 120, and 130 represent a network switch device and any devices connected 
locally thereto. Host group node 150 is displayed in an "expanded" mode whereby individual 
devices in the group are displayed as individual nodes within the host group node box 150. 
Application Serial Number 09/539,350, filed March 31, 2000, (Atty docket K35A0588) 

25 entitled "Methods for Displaying Nodes of a Network Using a Multilayer Representation," 
which is hereby incorporated by reference in its entirety for all purposes, provides an 
example of techniques for identifying network devices, grouping the network devices into 
appropriate groups and displaying corresponding device and group nodes. The user may 
selectively expand and contract the group nodes using user input device 40 as desired. The 

30 term "node" will be used hereafter to refer to both device and group nodes to simplify the 
description. 

As shown in Figure 2, each node is generally connected to one or more other 
nodes by lines or connection paths, each including one or more segments. Each connection 
path between nodes in the display is preferably broken into one or more orthogonal segments. 
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For example, the connection path 125 connecting switch node 1 10 to switch node 130 
includes one segment, whereas the connection path 1 15 between switch node 110 and switch 
node 120 includes multiple segments. As can be seen in Figure 2, nodes may have more than 
one connection to another node in the network. For example, switch node 110 includes a 
5 connection to switch node 120 and a connection to switch node 130. In general, such 
connections represent physical connections to a port on the node. 

According to the present invention, ports of a network node and related 
information are displayed in response to a user selection of a particular node. In one 
embodiment, the user selects a node, for example, by selecting and clicking (e.g., left or right 

10 clicking) on the node on the display using a mouse or other user input device. Alternatively, 
the user can select from a list of nodes, e.g., provided by a toolbar menu option. Preferably a 
menu of options, including a "show ports" option is displayed when the user selects a node. 
Figure 3 illustrates an example of a network topology display 200 including a pop-up window 
212 having a "show ports" option 214 according to an embodiment of the present invention. 

15 As shown, when a user selects switch node 210, e.g., byselecting and clicking the node with 
a mouse device or selecting the node from a list of nodes, pop-up window 212 is displayed. 
Pop-up window 212 includes one or more selectable options, including an option to show 
ports and/or port information: "show ports" option 214. Alternatively, a selectable "show 
ports" option may be provided to the user in an application toolbar or some other means as is 

20 well known. 

Figure 4 illustrates an example of a network topology display 300 including 
displayed port information for a switch node 310. As shown in Figure 4, switch node 3 10 is 
shown in an expanded mode and includes a connection bar 3 1 5 proximal which port 
information is displayed. Upon selection of the "show ports" option 214 (Figure 2), the 

25 selected node is re-rendered as shown to include port information indicators and a connection 
bar. In one embodiment, only information about ports having actual connections to other 
network nodes is displayed. For example, as shown in Figure 4, port information for the port 
on switch node 310 having a connection to switch node 330 includes the port type indicator 
316 and the port number indicator 318. Alternatively, or in addition, port information for 

30 ports without actual network connections is displayed. 

Examples of port information displayed include the port number, the type of 
port (e.g., fiber channel port, SCSI port, etc.), and port state information. In one embodiment, 
the operator/user is able to configure what port information is displayed. For example, the 
application program allows the operator to configure the port information display to show 
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only the port type and the port number as shown in Figure 4. According to one embodiment, 
the operator may configure the port information display to show only a single piece of 
information related to the port(s), such as only the port number, or only the port type, or any 
combination of two or more pieces of information related to the port(s) that a network 
5 administrator or user may desire to view. 

As shown in Figure 4, the port type indicator 316 and the port number 
indicator 3 1 8 are displayed proximal connection bar 315. In preferred aspects, the port 
information for a particular port is displayed proximal the connection bar 3 15 in a location 
indicating the relative location of the node to which the port is connected in the topology 

10 display. In one embodiment, for example, the topology display is split into two regions on 
either side of the selected node, and nodes in the network topology display that are connected 
to the selected node are identified by the elevation in the respective region. Ports of the 
selected node are then displayed proximal the connection bar 315 in a position indicative of 
the relative elevation in the topology display. For example, switch node 330 is identified in 

15 the left region of the display relative to switch node 310 (selected node) and having the 
lowest elevation relative to switch node 310. Accordingly, switch port information for the 
port connection is displayed proximal the bottom left of connection bar 15. In one 
embodiment, (undisplayed) place holders along connection bar 3 15 are used for ports that are 
not otherwise displayed. For example, switch node 310 may represent a contracted display of 

20 a switch group wherein the switch node includes several port connections to local devices 
that are not displayed in the contracted view, or switch node 310 may include several ports 
without connections. Thus it is convenient to include placeholders along connection bar 3 15 
for such ports. 

Figure 4 also illustrates an example of a pop-up window 312 including a "hide 
25 ports" option 3 14 according to an embodiment of the present invention. When a user selects 

switch node 310 in the "show ports" mode, e.g., by selecting and clicking on the node using a 

mouse device or selecting the node from a list of nodes, pop-up window 312 is displayed. 

Pop-up window 312 includes one or more selectable options, including an option to hide 

ports and/or port information: "hide ports" option 314. Upon selection of the hide ports 
30 option 3 14, the displayed port information is removed. That is, the display is re-rendered to 

display the selected switch node without port information, e.g., as shown in Figure 2. 

Alternatively, a selectable "hide ports" option may be provided to the user in an application 

toolbar or some other means as is well known. 

Y:\K35A\A0700-A0799W0767\DOCS\767pafDOC 

-6- 


PATENT ATTY DOCKET K35A0767 


While the invention has been described by way of example and in terms of the 
specific embodiments, it is to be understood that the invention is not limited to the disclosed 
embodiments. To the contrary, it is intended to cover various modifications and similar 
arrangements as would be apparent to those skilled in the art. For example, it should be 
appreciated that a connection bar need not be displayed when a "show ports" option is 
selected and that port information may be displayed in or proximal the selected node in any 
location as desired. Therefore, the scope of the appended claims should be accorded the 
broadest interpretation so as to encompass all such modifications and similar arrangements. 
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